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DESCRIPTION 

LID APPARATUS AND VACUUM CONTAINER APPARATUS 

5 Technical Field 

The present invention relates to a lid apparatus 
and vacuum container apparatus, and particularly to 
a technique utilized in a semiconductor process for 
manufacturing semiconductor devices. The term 

10 "semiconductor process" used herein includes various 

kinds of processes which are performed to manufacture 
a semiconductor device or a structure having wiring 
layers, electrodes, and the like to be connected to a 
semiconductor device, on a target substrate, such as 

15 a semiconductor wafer or a glass substrate used for 

an LCD (Liquid Crystal Display) or FPD (Flat Panel 
Display) , by forming semiconductor layers, insulating 
layers, and conductive layers in predetermined patterns 
on the target substrate. 

20 Background Art 

In manufacturing semiconductor devices, a target 
substrate, such as a semiconductor wafer, is subjected 
to various processes, such as a film-formation process 
and etching process. In order to perform processes of 

25 this kind, vacuum processing systems are employed. A 

vacuum processing system includes a plurality of vacuum 
containers that define vacuum chambers. These vacuum 
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chambers, are exemplified by a process chamber for 
accommodating a target substrate and performing a 
predetermined process thereon; a load-lock chamber for 
adjusting pressure between atmospheric pressure and 
5 vacuum; and a transfer chamber having a transfer device 

disposed therein for the target substrate, A vacuum 
container has an opening for performing maintenance of 
the interior. The opening is airtightly closed by a 
lid, which is operable for opening/closing. 

10 A sealing member, such as an 0-ring, is interposed 

between the lid and vacuum container, to ensure that 
the container is airtight when the lid is closed, 
Accordingly, it is important to prevent the sealing 
member from being abraded or twisted, when the lid 

15 is being operated for opening/closing, U.S. Patent 

No. 6,050,445 discloses a lid apparatus arranged to 
prevent a sealing member from being abraded or twisted. 

This lid apparatus includes a lid for opening/ 
closing an opening of a vacuum container. The lid is 

20 pivotally supported by an axial support disposed on a 

side of the vacuum container. The lid is provided 
with a support shaft extending through its center of 
gravity. The opposite ends of the support shaft are 
rotatably supported by drive cylinders disposed on 

25 sides of the container main body. The lid is operated 

for opening/closing while rotating about the axial 
support in accordance with extension and contraction of 



the drive cylinders. The axial support of the lid is 
oblong, so that the lid can be set in parallel with the 
opening when the lid is closed. This device however 
has a problem in that the drive portion takes up much 
space, and thus the device becomes large. 

Disclosure of Invention 
An object of the present invention is to provide a 
lid apparatus and vacuum container apparatus that can 
be compact . 

According to a first aspect of the present inven- 
tion, there is provided a lid apparatus for opening/ 

closing an opening formed in a main body, the apparatus 
comprising: 

a lid having a working face configured to open/ 
close the opening, and a back face reverse to the 
working face; 

an arm attaching the lid to the main body, for 
the lid to be operable for opening/closing, the arm 
including a first axis to pivotally support the arm 
relative to the main body around the opening, and a 
second axis to swingably support the lid relative to 
the arm through the back face, and the second axis 
being disposed between a center of gravity of the lid 
and the first axis; and 

a regulatory member configured to intervene 
between the arm and the back face of the lid, at a 
regulatory position between the first and second axes. 



so as to regulate a distance between the arm and the 
back face of the lid at the regulatory position, such 
that the working face of the lid is set in parallel 
with the opening. 

According to a second aspect of the present 
invention, there is provided a vacuum container 
apparatus comprising : 

an airtight container main body having an opening 
and a seat portion surrounding the opening; 

a vacuum exhaust section configured to exhaust an 
interior of the main body; 

a sealing member disposed on the seat portion 
around the opening; 

a lid configured to sit on the seat portion and 
airtightly close the main body through the sealing 
member, the lid having a working face configured to 
open/close the opening, and a back face reverse to 
the working face; 

an arm attaching the lid to the main body, for 
the lid to be operable for opening/closing, the arm 
including a first axis to pivotally support the arm 
relative to the main body around the opening, and a 
second axis to swingably support the lid relative to 
the arm through the back face, and the second axis 
being disposed between a center of gravity of the lid 
and the first axis; and 

a regulatory member configured to intervene 



between the arm and the back face of the lid, at a 
regulatory position between the first and second axes, 
so as to regulate a distance between the arm and the 
back face of the lid at the regulatory position, such 
that the working face of the lid is set in parallel 
with the opening. 

Brief Description of Drawings 

FIG. 1 is a plan view showing a vacuum processing 
system for a semiconductor process, to which a lid 
apparatus and vacuum container apparatus according to 
an embodiment of the present invention are applied; 

FIG. 2 is a sectional view showing a vacuum 
container apparatus that forms the transfer chamber of 
the vacuum processing system shown in FIG. 1; 

FIG. 3 is a perspective view of the vacuum 
container apparatus shown in FIG. 2, in a modified 
state for the sake of simplicity of the drawing; 

FIG. 4 is an enlarged perspective view showing a 
supporting mechanism employed in the vacuum container 
apparatus shown in FIG. 3; 

FIG. 5 is an exploded perspective view of the 
supporting mechanism shown in FIG. 4; 

FIG. 6 is a plan view of the vacuum container 
apparatus shown in FIG. 3; 

FIG. 7 is a sectional view taken along a line A-A 
in FIG. 6; 

FIG. 8 is a sectional view showing a state where 



the lid is in contact with a sealing member disposed 
on a seat portion, in the same cross-section as FIG. 7; 
and 

FIG. 9 is a sectional view showing a state 
where the .lid is pressed against the seat portion by 
the vacuum pressure in the chamber, in the same cross- 
section as FIG. 7. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will now be 
described with reference to the accompanying drawings. 
In the following description, the constituent elements 
having substantially the same funci-ion and arrangement 
are denoted by the same reference numerals, and a 
repetitive description will be made only when 
necessary. 

FIG. 1 is a plan view showing a vacuum processing 
system for a semiconductor process, to which a lid 
apparatus and vacuum container apparatus according to 
an embodiment of the present invention are applied. 
As shown in FIG. 1, the vacuum processing system 1 is 
of a so-called multi-chamber type, in which a plurality 
of, e.g., four, process chambers 2a, 2b, 2c, and 2d 
are disposed around and connected to a common transfer 
chamber 5. A plurality of, e.g., two load-lock cham- 
bers 3a and 3b are also connected to the transfer 
chamber 5. Each of the process chambers 2a, 2b, 2c, 
and 2d is arranged to accommodate a target substrate. 



such as a semiconductor wafer W, one at a time, and 
to perform a predetermined process, such as a film- 
formation process or etching process, thereon. Each 
of the load-lock chambers 3a and 3b is arranged to 
perform pressure adjustment, which is necessary for 
transferring a wafer W between the transfer chamber 
5 and the outside with atmospheric pressure. The 
transfer chamber 5 is provided with a transfer arm 
mechanism 4 disposed therein, for transferring a wafer 
W among the process chambers 2a, 2b, 2c, and 2d, and 
load-lock chambers 3a and 3b. 

The transfer chamber 5 of this example is 
essentially hexagonal in the plan view. The process 
chambers 2a, 2b, 2c, and 2d are connected to four sides 
of the transfer chamber 5 through gate valves Gl, G2, 
G3, and G4, respectively. The load-lock chambers 3a 
and 3b for in/out-transfer are connected to the other 
two sides of the transfer chamber 5 through gate valves 
G5 and G6, respectively. The load-lock chambers 3a 
and 3b respectively have wafer load ports facing the 
outside, on which gate valves G7 and G8 are disposed 
to open/close the ports. 

Each of the process chambers 2a to 2d, transfer 
chamber 5, and load-lock chambers 3a and 3b is formed 
as a vacuum chamber, using a vacuum container appa- 
ratus, which can be vacuum-exhausted to a predetermined 
pressure. Each vacuum container apparatus includes a 
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container main body having an opening formed in the 
top plate for maintenance or the like, and a lid for 
opening/closing the opening. As a representative of 
the vacuum container apparatuses, an explanation will 
be given of a vacuum container apparatus that forms the 
transfer chamber 5. FIG. 2 is a sectional view showing 
a vacuum container apparatus 6 that forms the transfer 
chamber 5. 

As shown in FIG. 2, the vacuum container apparatus 
6 includes an aluminum container main body 8 hollowed 
out to form the vacuum chamber (transfer chamber) 5. 
The container main body 8 is connected to a vacuum 
exhaust section (including, e.g., a vacuum pump) 10, 
which can vacuum-exhaust the interior of the container 
main body 8 to a level of, e.g., about 10"^ Pa. The 
container main body 8 is also connected to a gas supply 
section 11 for supplying nitrogen gas or another 
inactive gas. 

The top plate 8a of the container main body 8 
has an opening 12 formed therein for maintenance or 
the like. The opening 12 is opened and closed by 
an aluminum lid 14, which is moved by supporting 
mechanisms 18. A sealing member 16, such as an 0-ring, 
is disposed between the lid 14 and container main 
body 8, for sealing the lip of the opening 12. A seat 
portion 20 is formed on the container main body 8 for 
the lid 14 to sit thereon. The seat portion 20 has a 



receiving groove 22 formed along the lip of the opening 
12, so that the lower part of the sealing member 16 
fits in the groove 22. 

The opening 12 formed in the top plate 8a of the 
container main body 8 has an arbitrary polygonal shape, 
such as a tetragon or hexagon. The lid 14 for closing 
the opening 12 has a polygonal shape analogous to that 
of the opening 12. In this embodiment, the transfer 
chamber 5, opening 12, and lid 14 have hexagon shapes 
in the plan view. FIG. 3 is a perspective view of the 
vacuum container apparatus 6, but it shows the vacuum 
container apparatus 6 in a modified state to have a 
rectangular shape in the plan view, for the sake of 
simplicity of the drawing. FIGS. 4 to 9 are views 
showing the supporting mechanisms 18 for the lid 14 
in detail. 

As shown in FIG. 3, a pair of supporting mecha- 
nisms 18 are disposed symmetrical with respect to the 
center CI of gravity of the lid 14, on the top plate 8a 
of the container main body 8 around the opening 12. 
The supporting mechanisms 18 support the lid 14 to be 
operable for opening/closing, from the back face (top 
side) reverse to the working face (bottom side) of the 
lid 14. Each of the supporting mechanisms 18 includes 
a swing arm 24 for connecting the lid 14 to the 
container main body 8. 

As described later in detail, the container main 
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body 8 pivotally supports the swing arm 24 at a first 
axis 26, while the swing arm 24 swingably supports the 
lid 14 at a second axis 34. The second axis 34 is 
disposed between the center CI of gravity of the lid 
5 14 and the first axis 26. A regulatory member 50 is 

disposed at a regulatory position between the first and 
second axes 26 and 34 to intervene between the swing 
arm 24 and the back face (top side) of the lid 14, The 
regulatory member 50 regulates the distance between the 

10 swing arm 24 and the back face of the lid 14 at the 

regulatory position, so that the working face (bottom 
side) of the lid 14 is set in parallel with the opening 
12, when the lid 14 is being closed. 

More specifically, the proximal end of the swing 

15 arm 24 is rotatably supported by a bearing member 30 

through a first shaft (first axis) 26. The distal 
end or free end of the swing arm 24 is provided with 
a second shaft (second axis) 34 attached thereto in 
parallel with the first shaft 26. The second shaft 

20 • 34 swingably supports an attachment holder 38 for the 
lid 14. The first shaft 26 is connected to a bias 
mechanism 60 for assisting opening/closing operations 
of the lid 14. 

The bearing member 30 is made of, e.g., stainless 

25 steel. The bearing member 30 is integrated with and 

fixedly mounted to the top side of the top plate 8a 
beside the opening 12 of the container main body 8. 



The bearing member 30 has a bearing hole 32 with an 
axis extending in parallel with one side of the opening 
12. The swing arm 24 is also made of, e.g., stainless 
steel. The swing arm 24 has an essentially rectangular 
body with a rectangular cross section in the longitu- 
dinal direction. The proximal end of the swing arm 
24 has an insertion hole 28 with a rectangular cross 
section, in which the first shaft 26 is fitted (see 
FIGS. 4 and 5) . 

A rectangular shaft portion 26a with a rectangular 
cross section (see FIG. 7) is formed at the inner end 
of the first shaft 26 (a side facing the corresponding 
swing arm 24) has, such that it corresponds to the 
insertion hole 28 of the swing arm 24. The rectangular 
shaft portion 26a is forcibly fitted in the insertion 
hole 28, so that the first shaft 26 is integrated with 
the swing arm 24 (they cannot rotate relative to each 
other) . On the other hand, a round shaft portion 26b 
with a circular cross section (see FIG. 3) is formed at 
the outer end of the first shaft 26 (a side facing the 
corresponding bearing member 30) . The round shaft 
portion 26b is rotatably inserted into the bearing hole 
32 of the bearing member 30, to enable the swing arm 24 
to swing. 

. The distal end of the swing arm 24 extends to one 
side of the lid 14 sitting on the seat portion 20 of 
the opening 12. The distal end of the swing arm 24 is 
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provided with a bearing hole 36 (see FIG. 5) pene- 
trating therethrough in parallel with the first shaft 
26, for inserting the second shaft 34 therein. The 
second shaft 34 is inserted in the bearing hole 36, 
such that its opposite ends project from the sides of 
the swing arm 24. The second shaft 34 rotatably 
supports the attachment holder 38. The attachment 
holder 38 is integrated with and fixed to the back face 
(top side) of the lid 14 by bolts 40 near one side of 
the lid 14. 

As shown in FIG. 5, the attachment holder 38 
includes a pair of bearing plates (or side plates) 42, 
which are rotatably attached to the opposite ends of 
the second shaft 34 projecting from the sides of the 
swing arm 24. The bearing plates 42 are coupled to 
a U-shaped bracket 44, such that their positions are 
adjustable. Each of the bearing plates 42 has a 
bearing hole 47 for supporting an end of the second 
shaft 34, and a plurality of, e.g., three, screw holes 
48 for respectively engaging with bolts 41. 

The swing arm 24 is set at a position between 
the sidewalls 44a and 44a of the bracket 44 by the 
two bearing plates 42. Each of the bearing plates 
42 is fixed to the inner surface of the corresponding 
sidewall 44a of the bracket 44 by a plurality of, 
e.g., three bolts 41. The bolts 41 are inserted into 
throughholes 4 6a and 46b formed in the sidewalls 44a 
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of the bracket 44 from outside. The distal ends of 
the bolts 41 are respectively screwed into the screw 
holes 48 formed in the bearing plates 42. With this 
arrangement, the bearing plates 42 are coupled to the 
bracket 44. 

One of the three bolts 41 is placed essentially 
directly below the bearing hole 47, and the other two 
are placed at upper and lower positions shifted toward 
the proximal end of the swing arm 24. The throughholes 
46a and 46b are oblong holes longer in the vertical 
direction, so that the positions of the bolts 41 can 
be adjusted. Accordingly, the relative positions in 
height between the bracket 44 and bearing plate 42 can 
be slightly adjusted. As a consequence, for example, 
it is possible to set the swing arm 24 to be horizontal 
when the lid 14 horizontally comes in contact with the 
sealing member 16. 

The swing arm 24 is provided with an adjustment 
screw 50, which functions as a regulatory member for 
regulating the distance between the swing arm 24 and 
the back face of the lid 14 at a position between the 
first and second shafts 26 and 34. The adjustment 
screw 50 allows a minimal distance to be set between 
the swing arm 24 and the back face of the lid 14, so 
that the lid 14 is prevented from inclining about the 
second shaft 34 by its own weight (rotation regulatory 
member) . With this arrangement, the position of the 



lid 14 can be adjusted (the horizontal state of the lid 
14 can be adjusted in this embodiment), so that the. 
working face (bottom side) of the lid 14 is in parallel 
with the opening 12 and sealing member 16 when the lid 
14 is closing the opening 12. 

The adjustment screw 50 is screwed into a screw 
hole 51 formed in the swing arm 24, which penetrates 
the swing arm 24 from the top side to the bottom side, 
essentially perpendicularly. The portion of the 
adjustment screw 50 which projects from the top side of 
the swing arm 24 is provided with a lock nut 52 screwed 
thereon, to fix the adjustment screw 50 to the swing 
arm 24 after position adjustment. On the other hand, 
the bottom end of the adjustment screw 50 is provided 
with a ferrule 54 screwed thereon and projecting from 
the bottom side of the swing arm 24. The downward 
projecting length of the ferrule 54 from the bottom 
side of the swing arm 24 can be adjusted by rotating 
the adjustment screw 50 relative to the swing arm 24. 

The adjustment screw 50 is disposed between the 
first and second shafts 26 and 34, and the ferrule 
54 is opposed to the top side of the bottom plate 44b 
of the bracket 44. As shown in FIG. 7, a protection 
member 56 formed of, e.g., a hard synthetic resin plate 
is disposed to absorb the impact of collision, at a 
position (regulatory position) on the bottom plate 44b 
of the bracket 44, where the ferrule 54 comes into 



contact. A protection member 58 similarly to the 
protection member 56 is also disposed to absorb the 
impact of collision when the lid 14 is opened, at a 
position on the bottom plate 44b of the bracket 44, 
which corresponds to the distal end of the swing 
arm 24 . 

As shown in FIGS. 3 and 6, the two supporting 
mechanisms 18 are respectively connected to bias 
mechanisms 60, which supply the swing arms 24 with a 
bias force in a direction to open the lid 14. Each 
of the bias mechanisms 60 is disposed coaxially with 
the first shaft 26 and beside the bearing member 30, 
which pivotally supports the swing arm 24 . More 
specifically, each bias mechanism 60 includes a coil 
spring 62, whose one end is fixed relative to the swing 
arm 24. The other end of the coil spring 62 is fixed 
relative to the container main body 8 by a connecting 
member 64. The coil spring 62 is covered with a 
cylindrical cover member 66. 

The two coil springs 62 are disposed between the 
two swing arms 24 and coaxially with the first shafts 
26. The connecting member 64 is fixed to the container 
main body 8 and stands in between the two coil springs 
62. The inner ends of the two coil springs 62 are 
fixed to the connecting member 64 . Each of the coil 
springs 62 is connected to the connecting member 64 and 
the swing arm 24 at the opposite ends, in a torsional 



state to give a bias force in a direction to open the 
lid 14. The lid 14 is biased by resilience of the 
torsional coil springs 62 in the opening direction. 
Accordingly, when the lid 14 is moved from the closing 
state to an opening state, the bias force of coil 
springs 62 is reduced. 

The torsional moment of the coil springs 62 is set 
to approximate to the moment about the first shaft 26, 
generated by the weight of the lid 14 and swing arm 24 
in a horizontal state. With this arrangement, the 
operating force necessary for opening/closing the lid 
14 can be reduced, as far as possible. A damper 68 for 
slowing the opening/closing movement of the swing arm 
24 is disposed on the outer side of each bearing member 
30 (see FIG. 6) . A handle 69 is attached to the back 
face of the lid 14 near the free end, so that an 
operator can manipulate the lid 14. 

In this embodiment, the second shaft 34 rotatably 
connecting the lid 14 to the swing arm 24 is disposed 
between the center CI of gravity of the lid 14 and the 
first shaft 26 rotatably connecting the swing arm 24 
to the container main body 8. Furthermore, the adjust- 
ment screw 50, ferrule 54, and protection member 56 
are disposed between the first shaft 26 and second 
shaft 34. The adjustment screw 50, ferrule 54, and 
protection member 56 (which are used as a regulatory 
member) prevent the lid 14 from inclining about the 
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second shaft 34 by its own weight, so that the lid 14 
can be set in parallel with the sealing member 16 when 
the lid 14 is being closed. The regulatory member can 
be adjusted in position by the adjustment screw 50 
5 to absorb manufacturing errors. Accordingly, where a 

vacuum container apparatus only has very small manu- 
facturing errors, the regulatory member may not require 
an adjustment screw for positional adjustment. The 
regulatory member may be disposed on either or both of 

10 the swing arm side and lid side. 

As described above, the bias mechanisms 60 for 
supplying a bias force in a direction to open the lid 
14 are connected to the supporting mechanisms 18, which 
support the lid 14 of the vacuum container apparatus 6 

15 to be operable for opening/closing. Since the weight 

of the lid 14 and swing arms 24 is counterbalanced 
with the bias force of the bias mechanisms 60, the lid 
14 is operable for opening/closing with a very small 
operating force. Due to the positional relationship 

20 between the center CI of gravity of the lid 14, and 

the first and second shafts 26 and 34, the lid 14 is 
apt to rotate downward about the second shaft 34 by 
its own weight when the lid 14 is being operated for 
opening/closing. However, the adjustment screw 50 

25 comes into contact, through the protection member 56, 

with the bottom plate 44b of the bracket 44 fixed to 
the lid 14, and prevents the rotation of the lid 14. 
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FIGS. 8 and 9 show movement of the lid, while it 
is being olosed. As shown in FIG. 8, in this movement, 
the working face (bottom side) of the lid 14 first 
comes in contact with the sealing member 16 of the seat 
portion 20, to be in parallel with the sealing member 
16. At this time, the weight of the lid 14 is counter- 
balanced with the bias force of the bias mechanisms 60, 
and thus the sealing member 16 is essentially not 
pressed. In other words, the lid 14 is still held in 
a state where it is in contact with the sealing member 
16 with a slight gap from the seat portion 20. The 
position of the lid 14 in contact with the sealing 
member 16 is pre-adjusted by the adjustment screw 50, 
so that they are in parallel with each other. As a 
consequence, the lid 14 comes in contact with the 
sealing member 16 uniformly over the entire circumfer- 
ential length thereof while it maintains a parallel 
state relative to the seat portion 20. 

Then, the lid 14 is moved downward, while 
maintaining the parallel state, by a force generated as 
follows. Specifically, for example, the force may be 
generated by the pressure difference between the inside 
and outside of the vacuum chamber 5 obtained when the 
vacuum chamber 5 within the vacuum container apparatus 
6 is vacuum-exhausted by the vacuum exhaust section 10. 
Alternatively, the force may be generated by a clamping 
force given by clamp devices (not shown) disposed 



around the lid 14 at positions between the lid 14 and 
container main body 8. As a consequence, as shown in 
FIG. 9, the lid 14 is moved downward while maintaining 
the parallel state, and sits on the seat portion 20 
of the container main body 8 and presses the sealing 
member 16. At this time, the lid 14 is shifted down- 
ward by a length corresponding to a pressed amount of 
the sealing member 16, and thus the swing arms 24 are 
drawn downward through the attachment holder 38 by this 
downward shift and are slightly rotated. 

In this final rotation, the downward shift of 
the distal end of the adjustment screw 50 is smaller 
than the downward shift of the second shaft 34. In 
other words, at this time, the downward shift of the 
adjustment screw 50 is smaller than the downward shift 
of lid 14. This is so, because the adjustment screw 
50 is disposed between the second shaft 34 and first 
shaft 26. 

With this arrangement, when the lid 14 is shifted 
downward from the horizontal state on the sealing 
member 16, the distal end of the adjustment screw 
50 (ferrule 54) separates from the protection member 
56 attached on the bracket 44. The" ferrule 54 thus 
does not interfere with the lid 14, when the lid 14 is 
shifted downward while maintaining the parallel state, 
and sits on the seat portion 20. As a consequence, 
the lid 14 can airtightly close the opening 12 of the 
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vacuum container apparatus 6. Since the lid 14 does 
not incline when it is being moved downward and 
closed, the lid 14 cannot abrade the sealing member 16, 
Furthermore, the lid 14 does not cause friction in 
5 metal touch with the seat portion 20 of the container 

main body 8, and particles are thereby suppressed or 
prevented from being generated. 

According to the embodiment described above, the 
lid can sit in a parallel state on the seat portion 

10 20 and sealing member 16 around the opening 12 of the 

container main body 8. The length of the swing arms 24 
is small, and thus the entire apparatus can be compact. 
The adjustment screw 50 is employed as a regulatory 
member for regulating the distance between each swing 

15 arm 24 and the back face of the lid 14, and thus the 

horizontal state of the lid 14 in the closed state 
can be easily adjusted. The protection member 56 is 
attached on each bracket 44 of the lid 14 at a position 
corresponding to the tip of the adjustment screw 50. 

20 This allows the durability of the apparatus to be 

improved, and particles, such as metal dust, to be 
prevented from being generated in collision. Each 
bracket 44 fixed to the lid 14 and the bearing plates 
42 attached to each swing arm 24 can be adjusted in 

25 relative position. This allows the height of the lid 

14 held in a parallel state (the distance between the 
lid 14 and the seat portion 20 of the container main 



body 8) to be easily adjusted. The bias mechanisms 60 
are connected to the swing arms 24 to give a bias force 
in a direction to open the lid 14, and thus the lid 14 
is operable for opening/closing with a smaller energy 
and good operability. 

An embodiment of the present invention has been 
described with reference to the accompanying drawings, 
though the present invention is not limited to this 
embodiment. Various modifications and changes within 
the spirit of the present invention may be anticipated. 
For example, the embodiment described above is exempli- 
fied by the structure of a lid 14 for opening/closing 
an opening 12 of a vacuum container for maintenance 
or the like. The present invention may be similarly 
applied to a lid of anther type. 

Industrial Applicability 

According to the present invention, it is possible 
to provide a lid apparatus and vacuum container appa- 
ratus that can be compact. 



